To estimate the magnitude of the electroosmotic flows in our system, we start with the 2 Helmholtz-Smoluchowski formula for the electroosmotic flow velocity
Since we know the magnitude of the zeta potential, we can use this formula to estimate is not completely hindered by pressure-driven back flow, we estimate the fresh water outlet 16 flow rate as Q d = αQ + Q EOF , where α is the water recovery at zero current, which depends 17 directly on the placement of the splitter and hence is a known parameter. We can then 18 obtain a new formula for water recovery:
The second term is the rescaling of current that was used in figure 3(d) in the paper and 20 this formula (with a prefactor in front of the second term to allow fitting) was used to fit 21 the water recovery data.
22

Method Details
23
Before assembly, the membranes were cut into roughly 2.5×1.5 cm rectangles and then 24 treated chemically to remove any impurities and to activate them. the end of the frit using the outlet port plate. The device was assembled using five 1.5" 8-32
36
and four 2" 6-32 316 stainless steel bolts (McMaster-Carr) that were wrapped with electrical 37 tape to minimize corrosion. The 8/32 bolts were tightened to 25 in-lbs of torque and the 38 6/32 bolts were tightened during operation until no more leaks were observed. Figure S1: All data shown is for a feedwater concentration of 10 mM NaCl. a) Plot of the percentage of salt removed versus the applied current density. As can be seen, the fraction of ions removed increases as the flow rate decreases. b) Plot of water recovery versus the applied current density. We observe that water recovery also increases as the flow rate decreases, which we hypothesize is due to the contribution of electroosmotic flow to the total flow. As can be seen, the fraction of ions removed is similar for the three monovalent binary electrolytes but is lower for N a 2 SO 4 , which is due to the fact that it takes twice as many electrons to remove a sulfate ion (and the fact that the concentration of N a + is actually 20 mM). b) Plot of water recovery versus the applied current density. We observe that water recovery does not seem to depend much on the specific ion type or ion charge. 10 mM 76 µL/min KCl 10 mM 76 µL/min KNO 3 10 mM 76 µL/min NaCl 100 mM 76 µL/min NaCl 1 mM 76 µL/min NaCl 10 mM 38 µL/min NaCl 10 mM 152 µL/min NaCl a) b) Figure S4 : a) Plot of the total energy consumption of the SED prototype per volume of fresh water produced, as a function of the normalized current that was applied. We can observe that the energy consumption depends mostly on the electrolyte concentration. b) The same energy consumption normalized by the thermodynamic energy requirement for each data point plotted against the normalized current. Overall, with regard to energy consumption, the prototype seems to perform closer to the thermodynamic limit for lower feedwater concentrations. ) nI * 100%, where n is the number of repeat units, which is 1 in this case) of the SED prototype, as a function of the normalized current that was applied. We can observe that the current efficiency tends to be higher at lower applied current. (b) Plot of the difference of the current efficiency and the lower bound that the current efficiency seems to be approaching (set at 9.69% via fitting). We can observe that the current efficiency appears to be exhibiting exponential behavior as a function of current. Ion Removal (%) 10 mM NaCl 75 µL/min ultra fine pores 10 mM NaCl 75 µL/min fine pores Figure S6 : Plot of data for a feedwater concentration of 10 mM NaCl and a feedwater flowrate of 76 µL/min for two different porous media. The two porous media are made of the same material and are supplied by the same company. The only difference is the pore size. The ultra fine material has a pore size of 0.9-1.4 µm, whereas the fine material has a pore size of 4-5.5 µm. We can observe that ion removal decreases as the pore size increases.
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